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ABSTRACT: 

PURPOSE: To reduce incurring of a heat loss in a pipe, to 
increase thermal 

conductivity in a pipe, to improve radiation performance, and to 
improve the 

efficiency of heat exchange, by a method wherein a number of 
semi spherical 

projections, protruded inwardly, are formed on the flat part of a 
flat tube, 

and a specified relation is provided among an inner side distance 
(short size) 

between the flat parts, positioned facing each other, of the flat 
tube, the 

height of the projection, a pitch between the projections. 

CONSTITUTION: Semispherical projections 6, protruded inwardly, 
are formed 

longitudinally and laterally in parallel on a flat wall 2a of a 
flat tube 2. A 

height H of the projection is set to a value (0 . lB≤H≤ 0 . 4B) 
being 10% or 

more and 40% or less of the sectional height of a water flow 
passage, i.e. a 

short diameter B of the flat tube 2. Since the projections 6 are 
formed in a 

semispherical shape, the base part of the projection crosses the 
flat part 2a 
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in a manner to form a gentle sloped surface in a range (2H<D<3H) 
of a diameter 

D of the base part of the projection is two times or more or 
three times or 

less as longer as the height H of the projection. A distance 
between the 

projections 6, extended along the direction of a flow, i.e. a 
pitch P, is 

limited to a value ( lOH≤ P≤ 30H) being 10 times or more and 
30 times or 

less as long as the height H of the projection. 
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